. This phenomenon, known as unilateral spatial neglect, is generally studied through visual or visually controlled tasks, such as reading, visual searching or drawing. It is, therefore, uncertain whether the disorder is only visual or whether it corresponds to a basic disturbance of space representation. A priori an impairment in spatial representation is plausible as unilateral spatial neglect is often associated with non-visual signs of unilateral inattention-that is, tactile extinction, hemiasomatognosia-as well as with topographic memory loss, which appears to be a supramodal disorder (Semmes et al., 1955) . Furthermore, according to a recent study, some brain damaged patients demonstrate spatial neglect in tests of tactile exploration (De Renzi et al., 1970 unilateral spatial neglect. With regard to the latter, we differentiated: (1) neglect affecting daily activities (major neglect); (2) neglect shown only in drawing or writing tasks (minor neglect).
PROCEDURE
The subject was seated facing a teletype connected to a PDP 10 computer. The teletype keyboard was 30 cm wide and 12 cm deep; it was situated 80 cm above the ground level. The distance from the subject was such that, laterally, the keyboard subtended 25°of the visual field. The keys to the right of the keyboard midline-and of the subject's axis of vision-were considered as 'right-sided'; the keys to the left of the midline were considered as 'left-sided'. There were 26 'right-sided' keys and 26 'left-sided' keys. The subject walked into the laboratory in such a way that he could not see the keyboard. He was blindfolded and seated in front of the teletype. Then the examiner took the subject's hand (the one he was going to type with) and had him explore tactually the limits of the keyboard. The subject was told 'to tap the keys all over the keyboard as quickly as possible in any manner he wished'. When 200 keys had been tapped, the computer indicated how many right-and left-sided keys had been tapped. At the conclusion of the test, the blindfold was removed and the subject was asked to perform the same task under visual control.
The subject used the hand homolateral to the brain lesion. Ten control subjects tapped with their right hand and 10 with their left.
DATA ANALYSIS
The asymmetry between the numbers of left-sided and right-sided keys tapped during the test was used to measure tendencies for either right-or left-sided neglect. As, in a symmetrical exploration, 100 keys were tapped on each side of the keyboard, the deviation from 100 was used. Arbitrarily, this numberwe shall henceforth use the notation RLI (right/left imbalance)-was positive when the subject tapped more keys on the left than on the right and negative in the reverse condition. Thus, a RLI of +40 indicated that 60 keys had been tapped on When RLI. and RLIp1 were compared with each other, no difference was found in the control group and group L By contrast, there was a significant difference in the three other brain-damaged groups (Fig. 1) .
These data indicate that, wvhile normal subjects and group L explored the keyboard symmetrically in both experimental conditions, the three other groups did not. Patients with right hemisphere lesions and full visual fields actually demonstrated left-sided neglect when blindfolded. On the other hand, in patients with visual field defect, regardless of side of lesion, there was neglect (contralateral to the cerebral lesion) when the exploration was visually controlled.
To assess the frequency of marked neglect in the different groups, the number of patients in wvhom right/left imbalance scores were outside the normal range was determined ( Table 2 ). The figures are in accord with the trends which have been described. In addition, two further points may be made: (I) the frequency of severe neglect appears to have been higher in right than in left hemispheric damage; (2) in patients with right-sided lesions there was some overlap of the opposite trends of groups R and R -, as three patients in group R neglected when blindfolded, while four patients in group R neglected when not blindfolded. In groups R--and L-, marked asymmetries, as defined in Table 2 A subject was said to neglect markedly one side when the number of keys he had tapped on that side of the keyboard was lower than the lowest number observed in normal subjects. Data are pooled for groups R + and L +. A significant correlation exists between the two ways of evaluating neglect (Chi square: 13.8; P < 0.001).
they did not do so once the blindfold was removed. The first question which may be raised is whether or not this abnormal behaviour was a genuine neglect. The phenomenon might have reflected a kind of 'motor inertia' with the subject tapping preferentially in the right half of space (the right hand was used) rather than across the midline. The whole test was therefore repeated with the left hand in eight subjects of the group: performances did not change significantly, thus satisfying this possible objection. On the other hand, the defective exploration could be regarded as due to a disturbance in muscle tone facilitating movement of the upper limbs toward the side of the lesion. Although this possibility cannot be definitively excluded, it seems unlikely, as, to our knowledge, nothing of this kind has been reported in focal brain pathology. Thus, there does seem to be a kind of spatial neglect which develops (or is reinforced) when visual inputs are cut off. No satisfactory explanation was found to account for this unexpected finding. Some general disorder affecting the orientation of the whole body in space and confined to the dark, similar to what has been described in monkeys with parietal lesions by Hartje and Ettlinger (1973) , might be responsible.
PATIENTS WITH VISUAL FIELD DEFECT
In patients with a visual field defect there was a tendency to neglect that part of the experimental extrapersonal space which was contralateral to the brain lesion. Although present in lesions of either side of the brain, the tendency was more marked in some subjects with right hemispheric damage, an observation consistent with those of others (Gainotti, 1968; de Renzi etal., 1970; Albert, 1973) .
Most remarkable was the absence, in most of these subjects, of neglect in the dark. This finding suggests that unilateral defect in manual exploration of space is induced by vision and that consequently space representation per se is not altered in unilateral spatial neglect. Such a conclusion is in contrast with that reached by de Renzi et al. (1970) Kinsbourne recently demonstrated that the direction in which normal people look while thinking reflects the lateralisation of the underlying cerebral activity (Kinsbourne, 1972) . If an oculomotor imbalance is playing a role in neglect, the nature of the task-that is, the laterality of the hemisphere involved in that task-should influence the intensity of the phenomenon. The studies of Leicester et al. (1969) as well as personal (still unpublished) data suggests that this is indeed the case.
One can speculate that gaze deviation is more marked in the case of right-sided lesions because of an inborn cerebral organisation making, in right-handed subjects, gaze displacements easier to the right than to the left. Developmental studies have demonstrated that the tonic neck reflex is to the right in newborns who will become right-handed whereas it is not in most of the others (Gesell and Ames, 1947) . As head turning and eye movements appear to belong to the same system (Bizzi et al., 1971) , an identical predisposition might exist with regard to eye movemetts. These considerations are, of course, not inconsistent with the hypothesis that spatial neglect and othe+ aspects of unilateral inattention are related to the disruption of a corticolimbic reticular activating loop (Watson et al., 1973) .
There remains the question of why patients who could build up a normal inner representation of space from past visual experiences and ongoing kinaesthetic information, were so sensitive to visual inputs. The dominant position of vision among the senses probably plays a major role. In fact, normal subjects given visual information contradictory to tactile or auditory information always rely upon vision (Rock and Harris, 1966; Pick et al., 1969) .
Whatever the pathophysiology of the syndrome, the present conclusions have practical implications: the rehabilitation of severe and lasting spatial neglect will be facilitated by having the patients perform the same exploratory task initially without and then under visual control.
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